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of Watervliiet Arsenal's CIM system, operating under Distributed Numerical
Control, with early generation numerical control machine tools. Project
activities concentrated on the integration feasibility of old inventory
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20. ABSTRACT (CONT'D)

numerical control machines and the current computer numerical control
technology to determine the viability of retrofitting a state-of-the-art
control to an older numerical control machine for direct Distributed
Numerical Control communication. Based on this investigation, a numerical
control machine tool was remanufactured and connected to Waterviiet
Arsenal's Distributed Numerical Control system.
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independent laboratory to develop a substantial database for optimizing
the manufacture of Ti alloy production components.
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moving base mesh in regions where error indicators are high until a prescribed
tolerance is satisfied. The static mesh regeneration procedure is used to
Create a new base mesh when the existing ones become too distorted.

In order to test our adaptive algorithms, we implemented them in a system code
with an initial mesh generator, a MacCormack finite difference scheme for
hyperbolic systems, and an error indicator based upon estimates of the local
discretization error obtained by Richardson extrapolation. Results are
presented for several computational examples.
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Liquid phase vacuum sintering was used to densify four carbide groups. These
were titanium carbide, tungsten carbide, vanadium carbide, and zirconium
-~arbide, The liquid phase consisted of nickel with additions of molybdenum
from .25 to 50.0 weight percent at doubling increments. The liquid phase or
binder comprised 10, 20, and 40 weight percent of the pressed powders. The
specimens were tested using three-point bending. Tungsten carbide showed the
greatest improvement in bend rupture strength, flexural modulus, fracture
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enerqgy, and hardness using 20 percent binder with lesser amounts of molybdenum
{6.25 or 12.5 weight percent) added to nickel campared to pure nickel. A
refinement in the carbide microstructure and/or a reduction in porosity was
seen for both the titanium and tungsten carbides when the alloy binder was
Jsed, compared to using the nickel alone, Curves depicting the above
oroperties are shown for increasing amounts of molybdenum in nickel for each
carbide examined. Loss of binder phase due to evaporation was experienced
during neating in vacuum at sintering temperatures. In an effort to reduce
corosity, identical specimens were processed by hot isostatic pressing (HIP)
at 15 Xsi and at temperatures averaging 110° below the sintering temperature.
The sungsten carbide and titanium carbide series containing 80 and 90 weight
cerzent carbide phase, respectively, showed improved properties after HIP,
while properties decreased for most other compositions.
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Ethylene 3lycol resulting from cooling system leaks can adversely affect
nlating properties when added to chromium plating and associated volishinc
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sriteria are those named after Tresca and Mises.

In zhe absence of exact solutions for plastic deformations, simplifying
assumpticns ccncerning the material's behavior are being made for the
develccment of workable solutions, sometimes with the knowledge that certain
tnvsical gprincigles are being violated.

Many sucgested solutions to the oroblem of autofrettage assume that Tresca's
vield critericn grevails. Recent attempts to treat a "modified Tresca's vield
crizericn” as Mises' vield criterion and/or attempts to add strain-hardening
and. or strain-softening (Bauschinger effect) to Tresca's yield criterion are

zeirnc zuesticned here.

UNCLASSIFIED
88 SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Deta Zntered)

READ INSTRUCTIONS
BEFORE COMPLETING FORM

| REPORT DOCUMENTATION PAGE

e ———— ve—
REPORYT NUMBER

ARCCB-TR-38035

P.covv ACCESSION NO.|

3. RECIPIENT'S CATALOG NUMBER

4 TITLE rand Sudtitle)

THERMAL RESISTANCE MODEL AND SUGGESTED
IMPROVEMENTS FOR THERMAL SHROUDS OF TANK GUNS

5. TYyPE OF REPORT & PERIOD COVERED

Final

6. PERFORMING ORG. REPQRT NUMBER

7. AUTHOR(as)

Jeffrey W. Haas

8. CONTRACT OR GRANT NUMBER(e)

9. PERFORMING ORGANIZATION NAME AND ADDRESS
JS Army ARDEC
3enet Laboratories, SMCAR-CCB-TL
watervliet, NY 12189-405C

10. PROGRAM ELEMENT, PROJECT. TASK
AREA & WORK UNIT NUMBERS

AMCMS No. 6126,23.1BL0.0
PRON No. 1A82ZK24NMSC

‘1 CONTROLLING OQFFICE NAME ANO ADDRESS
US Army ARDEC

Close Combat Armaments Center
?icatinny Arsenal, NJ 07806-5000

12. REPORT QATE

August 1988

13. NUMBER OF PAGES

‘4. MONITORING AGENCY NAME & AODRESS(If differant /rom Controlling Oftice)

18. SECURITY CLASS. (of this report)

UNCLASSIFIED

1Se. DECL ASSIFICATION/ DOWNGRAOQING
SCHEDULE

'8 JISTRIBUTION STATEMENT (of thie Report)
Jistribution limited to US Government Agencies and
Secause of critical technology; August 1988,

their contractors only

Other requests for this document

7ust be referred to Commander, US Army Armament Research, Development ‘and

Zngineering Center, ATTN:
ew York 12189-4050.

Benet Laboratories, SMCAR-CCB-DA, Watervliet,

'

JISTRIBUTION STATEMENT (of the abatract entered In Block 20, !f different froc: Report)

Approved for public release; distribution unlimited,

‘8. SUPPL_EMENTARY NQTES

19,
Thermal Resistance
Thermal Shrouds
Thermal Sleeves
sun Tubes

Heat Transfer

<EY 4QOR0DS (Continue an reverse side ([ neceseary and identify dy biock number)

10 ABSTRACT Coartiave ap reverss ol /f nesvecery aad identity by b8lock mumber)
The total thermal resistance Rgptal 1s proposed as
thermal shroud design and performance,

a parameter for evaluating

The primary effect of this parameter
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20. ABSTRACT (CONT'D)

A theoretical heat transfer model of the shroud/gun tube assembly predicts
that internal convection effects in conventional air-gap type shrouds impose
a definite limit on the thermal resistance. The model also demonstrated

that surface emissivities on the shroud interior greatly affect the radiation
heat transfer between the shroud shell and gun tube, and that the thermal
resistance can be increased by incorporating low emissivity materials in the
Jesign.

To support the theoretical analysis, a laboratory experiment was performed
on a three-foot long shroud/tube section. The assembly was externally
heated to simulate the effects of direct sun. Cross-tube temperature
differences were recorded to assess the effects of radiation heat transfer
for Jdifferent configurations. Tests indicate a decrease in temperature
difference of 68% in the air-gap type and over 160% in the insulated type
can be obtained for configurations employing foil barriers to reduce the
internal radiative effects,
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The findings of this study were as follows: (1) Fracture mechanics was shown
to give a good assessment and ranking of the resistance to stress-corrosion
cracking of the various alloys. (2) Evidence of stress-corrosion cracking

was found in the region controlled by the stress intensity factor, generally
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This report presents the results of a theoretical and experimental
investigation of the effects on bore strain when a portion of the wall
thickness of a steel cylinder is replaced with organic composite material, The
pressure vessel is pressurized internally and the bore strain is theoretically
predicted and experimentally measured as a function of wall ratio. Theoretical
results for various ratios of steel to composite, from all-steel to all-
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hoop strain of the steel with the hoop strain of the composite at the material
interface, Lame's stress solution was used as input for the steel hoop strain,
whereas Lekhnitskii's stress solution obtained for orthotropic cylinders was
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s1tion temperature and the heat of reaction. The first method reguires the
measurement of the glass transition temperature for the uncured material and
the glass transition temverature for a fully cured material. This data can
rhen be used to determine the degree of cure for an unknown sample. The

(CONT'D _ON REVERSE)

DO , :O:n 1473 «ormow oF 1 nov 6513 OssOLETE UNCLASSIFIED

107 SECUMTY CLASSIFICATION OF TWIS PAGE (When Dets Entered)




SECURITY CLASSIFICATION OF THIS PAGE(Whan Data Zntered)

[§9]

Q.

ABSTRACT (CONT'D)

second methcd requires the measurement of the enthalpv of the cure reaction
for an uncured material and relates this value to the enthalpy of a sample.

The use of one or both of these methods can be used to evaluate an epoxy
resin to determine the extent of cure of the material.
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